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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)] 

[Claim 1] The wafer supporting structure which comes to lay underground the mixture of 
W, Mo, WC, TiC, and TiN which becomes 90 - 99 % of the weight from 1 - 10 % of the 
weight about AIN in a kind at least as an exoergic resistor into the base which consists of 
the nature sintered compact of alumimium nitride. 

[Claim 2] The wafer supporting structure which comes to lay underground the mixture of 
W, Mo, WC, TiC, and TiN which becomes 50 - 99 % of the weight from 1 - 50 % of the 
weight about AIN in a kind at least as an electrode for electrostatic adsorption Into the base 
which consists of the nature sintered compact of alumimium nitride. 
[Claim 3] The wafer supporting structure which comes to lay underground the mixture of 
W, Mo, WC, TiC, and TiN which becomes 80 - 99 % of the weight from 1 - 20 % of the 
weight about AIN in a kind at least as an electrode for plasma generating into the base 
which consists of the nature sintered compact of alumimium nitride. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wafer supporting structure used in 
order to contact and hold wafers, such as a semi-conductor wafer and a glass substrate for 
liquid crystal, in production processes, such as a semiconductor device and liquid crystal, 
such as a susceptor and an electrostatic chuck. 
[0002] 

[Description of the Prior Art] In the semi-conductor production process, in the CVD system 
for forming a thin film in a semi-conductor wafer, the dry etching system for performing 
micro processing to the above-mentioned wafer, etc., in order to hold a wafer to the 
processing interior of a room, the wafer supporting structure, such as a susceptor and an 
electrostatic chuck, is used. 

[0003] A susceptor lays a wafer on the base which carried out disc-like, presses it down in 
a clamp ring, is supported, and can also lay the exoergic resistor for heating a wafer under 
the interior of a base. Moreover, an electrostatic chuck lays one or more electrodes under 
the interior of a base, by Impressing an electrical potential difference to this electrode, 
produces electrostatic adsorption power and carries out adsorption immobilization of the 
wafer on a front face. Furthermore, in these susceptors and electrostatic chucks, there is 
also a thing of structure which laid the electrode for plasma generating under the interior 
of a base. 

[0004] In addition, these wafer supporting structure is used not only for a semi-conductor 
wafer but for maintenance of the glass substrate for liquid cr/stal etc. 
[0005] Although ceramics, such as an alumina, is used as the quality of the material of the 
base which accomplishes the above-mentioned susceptor and an electrostatic chuck, the 
corrosion resistance to the halogen system plasma being high, and using the nature 
ceramics of alumimium nitride with high thermal conductivity in recent years is proposed 
(reference, such as JP,6-151332,A). In this case, it is common for a tungsten (W) or 
molybdenum (Mo) to be used, to print these metal pastes by the predetermined pattern on 
the green sheet of alumimium nitride as electric conduction material which accomplishes 
the exoergic resistor and the electrode for electrostatic adsorption which are laid under the 
interior of a base, and the electrode for plasma generating, to carry out the laminating of 
this, and to really calcinate. 
[0006] 
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[Problem(s) to be Solved by the Invention] However, it set to the production process of the 
wafer supporting structure which laid the electric conduction material of W or Mo 
underground as an exoergic resistor etc. into the base which consists of the above- 
mentioned nature ceramics of alumimium nitride, and at the time of baking, the crack 
arose in the base according to the difference of contraction of a base and an electric 
conduction material part, and there was a trouble of an electric conduction material part 
being exfoliated or disconnected. When the nature ceramics of alumimium nitride of a high 
grade was especially used as a base, the problem by the difference of the above- 
mentioned contraction was remarkable. 

[0007] Moreover, when the obtained wafer supporting structure was used, since a 
differential thermal expansion was between 4.6 - 4.8xl0-6/degree C, 5.7xl0-6/degree C, 
and both, the coefficient of thermal expansion of W and Mo which are electric conduction 
material to the coefficient of thermal expansion of the alumimium nitride which 
accomplishes a base being 5xl0-6/degree C also had the trouble of being easy to produce 
a crack etc. by this differential thermal expansion, respectively. For example, in order to 
perform the ON-OFF pulse control of the electrical potential difference beyond lOOV in the 
susceptor which laid the exoergic resistor underground, from the difference in the above- 
mentioned coefficient of thermal expansion accompanying the rapid temperature up at the 
time of actuation, the crack arose in the interface of a base and an exoergic resistor, and 
the problem of an exoergic resistor being exfoliated or disconnected was in it. Therefore, 
such a susceptor's could not perform a rapid temperature up, but having un-arranged 
[ working efficiency is not only very bad, but that it must perform temperature control at 
the time of a temperature up ]. 

[0008] In addition, in the case of the electrode for electrostatic adsorption, or the electrode 
for plasma generating, a rapid temperature up was not performed, but since all had the 
large electrode, there were problems, like during long-term use, a crack arises in a base by 
the differential thermal expansion with a base. 
[0009] 

[Means for Solving the Problem] This invention is characterized by laying underground the 
mixture of W, Mo, WC, TiC, and TiN which becomes 90 - 99 % of the weight from 1 - 10 % 
of the weight about AIN in a kind at least as an exoergic resistor into the base of the nature 
sintered compact of alumimium nitride which accomplishes the wafer supporting structure. 
[0010] namely, ~ as an exoergic resistor ~ the thing of W, Mo, WC, TiC, and TiN for which 
the mixture of a kind and AIN is used at least ~ the time of rising and falling temperature 
and an elevated temperature ~ setting ~ thermodynamic ~ stable ~ moreover ~ mixing ~ 
AIN in the living body prevents exfoliation and crack initiation of nothing, a base, and an 
exoergic resistor for the work which heightens bonding strength with the nature sintered 
compact of alumimium nitride which is a base. 

[0011] Moreover, this invention is characterized by laying underground the mixture of W, 
Mo, WC, TIC, and TIN which becomes 50 - 99 % of the weight from 1 - 50 % of the weight 
about AIN in a kind at least as an electrode for electrostatic adsorption into the base of the 
nature sintered compact of alumimium nitride which accomplishes the wafer supporting 
structure. 

[0012] Furthermore, this invention is characterized by laying underground the mixture of 
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W, Mo, WC, TiC, and TIN which becomes 80 - 99 % of the weight from 1-20 % of the 
weight about AIN in a kind at least as an electrode for plasma generating into the base of 
the nature sintered compact of alumimium nitride which accomplishes the wafer supporting 
structure. 

[0013] That is, like [ electrode / the electrode for electrostatic adsorption, or / for plasma 
generating ] an exoergic resistor, by [ of W l^o, WC, TiC, and TIN ] using the mixture of a 
kind and AIN at least, the affinity force with a base Is heightened and exfoliation long-term 
In use and crack initiation are prevented. 
[0014] 

[Example] The example of this invention is explained below. 

[0015] The susceptor 10 shown in drawing 1 (A) lays the exoergic resistor 12 underground 
into the base 11 which consists of a nature sintered compact of alumimium nitride, and is 
equipped with the lead wire 13 for energizing to this exoergic resistor 12 and making it 
generate heat. Where the semi-conductor wafer 30 is laid in the front face of this susceptor 
10, it can hold to the processing interior of a room, such as a CVD system and a dry 
etching system, and it can energize to the exoergic resistor 13, the semi-conductor wafer 
30 can be heated, and various processings can be performed. 

[0016] As for the nature sintered compact of alumimium nitride which accomplishes the 
above-mentioned base 11, it is desirable that an AIN content uses 99% of the weight or 
more of the nature sintered compact of high grade alumimium nitride. That is, by making 
the content of AIN into 99.5 % of the weight or more and 99.8 more % of the weight or 
more preferably 99% of the weight or more, in the sintered compact, a grain boundary 
phase should hardly exist, but it should excel in corrosion resistance. And above-mentioned 
within the limits, then above-mentioned thermal conductivity can be made into 65 or more 
W/m-K for an AIN content. Moreover, in order to raise the corrosion resistance under 
halogen system corrosive gas, it is desirable to set preferably 1500 ppm or less of contents 
of Si to 1000 ppm or less, and it is desirable to set the sum total of Na, calcium, Fe, etc. to 
2000 ppm or less as other impurities further. Moreover, 5-50 micrometers of average 
crystal particle diameter of this nature sintered compact of alumimium nitride are 
preferably set to 20-30 micrometers. 

[0017] in addition, the nature sintered compact of alumimium nitride which accomplishes a 
base 10 ~ not only as the thing of the above-mentioned high grade but sintering acid ~ 
the [, such as CaO, SrO, and BaO, / periodic table ] ~ 2a ****** oxide, and Y2 03, Er 203 
and Yb 203 etc. ~ the [ periodic table ] ~ 0.5 - 20% of the weight of the added thing 
which came out of comparatively may be used in 3a group element oxide. What raised 
thermal conductivity to 180 - 250 W/m-K can be suitably used by furthermore vaporizing 
these assistant components to about 0.001 - 1% of the weight in a baking process. 
[0018] On the other hand, the exoergic resistor 12 forms 90 - 99 % of the weight, and AIN 
for a kind from 1 - 10% of the weight of a mixture, even if there are little W, Mo, WC, TiC, 
and TiN. Or if AIN exceeds 10 % of the weight, the electric resistance value of the exoergic 
resistor 12 will become large too much, and it will become unstable [ resistance ]. having 
limited these presentations to the above-mentioned range ~ W, Mo, WC, TiC, and TiN ~ at 
least ~ a kind ~ less than 90 % of the weight ~ A good heat generation characteristic is 
not acquired and it is [ of W, Mo, WC, TiC, and TiN ] for the adhesion of the exoergic 
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resistor 12 and a base 11 to fall that a kind exceeds 99 % of the weight at least, or AIN is 
less than 1 % of the weight. Even if there are little W, Mo, WQ TiC, and TiN, 4 - 7% of the 
weight of the range of AIN is [ a kind ] desirably, good 93 to 96% of the weight. 
[0019] Thus, by containing AIN in the exoergic resistor 12, adhesion with a base 11 can be 
raised and the crack of a base 11, exfoliation of the exoergic resistor 12, and an open 
circuit can be prevented also at the time of a rapid temperature up. 
[0020] In order to manufacture the susceptor 10 of this invention, with the mean particle 
diameter of about 1.2 micrometers And after carrying out addition mixing only of a binder 
and the solvent at the AIN powder of 99% or more of purity which contains 1000 ppm or 
less of Si in 500 ppm or less preferably as an impurity and obtaining slurry. Two or more 
green sheets with a thickness of about 0.5mm are fabricated with a doctor blade method. 
The resistive paste which specific surface area (BET) mixed at least a kind of powder of W, 
Mo, WC, TiC, and TiN and AIN powder more than 2m2/g on the Green sheet of one sheet, 
and carried out viscosity control to it is screen-stenciled among those, and the exoergic 
resistor 12 is formed. 

[0021] And the laminating of two or more green sheets is carried out on the above- 
mentioned exoergic resistor 12, and it is 50kg/cm2. The susceptor 10 which it is 99% or 
more of purity, and the content of Si becomes from the nature sintered compact of 
alumimium nitride 1000 ppm or less can be obtained by being stuck by pressure by the 
pressure, performing vacuum cleaning, after performing cutting after that and considering 
as a disc-like plate, and calcinating under a vacuum ambient atmosphere with a burning 
temperature of about 2000 degrees C. In addition, low attachment of the connection 
between the internal exoergic resistor 12 and lead wire 13 is carried out, and it should just 
attach the metal rod which accomplishes lead wire 13 through a metallized layer. 
[0022] In addition, thickness, a printing pattern, etc. of the exoergic resistor 12 can be 
freely adjusted, in order to acquire predetermined resistance. Moreover, as shown in 
drawing 1 (B), resistance can be low adjusted by forming the exoergic resistor 12 in a 
multilayer. 

[0023] W, Mo, WC, TiC and the TiN powder whose mean particle diameter is 1.0 
micrometers as the quality of the material of the exoergic resistor 12 here, and AIN powder 
with a mean particle diameter of 1.2 micrometers were prepared, and addition mixing of a 
binder and the solvent was carried out, a part for a solvent was volatilized in the 
evaporator, resistive paste was adjusted, and after carr/ing out ball mill mixing at a rate 
shown in Table 1, the exoergic resistor 12 was formed so that final resistance might be set 
to4-6ohm. 

[0024] To the obtained susceptor 10, the electrical potential difference of 150V was 
impressed in ON-OFF, and the heat generation characteristic was evaluated. As the 
concrete evaluation approach, the rapid temperature up test which performs the 
temperature up from a room temperature to 600 degrees C in 10 minutes within a vacuum 
housing was observed for existence, such as an open circuit of the exoergic resistor 12, the 
existence of the crack initiation of a base 11, etc. after 100 cycle **********. a result is as 
being shown in Table 1. 

[0025] From the result of Table 1, in less than 1% of the weight of the thing, since 
adhesion with a base 11 was bad, the crack arose [ the AIN content in the exoergic resistor 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,08-236599,A [DETAILED DESCRIPTION] 



5/7 ^-V 



12 ] in the base 11 by the rapid temperature up test. On the other hand, as shown in 
drawing 1 (B), as for that to which the AIN content exceeded 10 % of the weight, the 
exoergic resistor 12 was made into the multilayer, in the number of patterns, resistance 
was high also as plurality and predetermined resistance was not acquired. 
[0026] To these, after a rapid temperature up test has neither a crack nor an open circuit 
in any way, and each thing of this invention which made the amount of AIN(s) in the 
exoergic resistor 12 1 - 10 % of the weight within the limits was excellent in endurance. 
[0027] 

[Table 1] 
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[0028] Next, other examples of this invention are explained. 

[0029] The electrostatic chuck 20 shown in drawing 2 lays the electrode 22 for electrostatic 
adsorption, and the electrode 23 for plasma generating underground into the base 21 
made from the nature sintered compact of alumimium nitride, and is equipped with the 
lead wire (un-illustrating) for energizing to each electrode. 
[0030] And if an electrical potential difference 25 is impressed between the above- 
mentioned electrode 22 for electrostatic adsorption, and the semi-conductor wafer 30, 
electrostatic adsorption power arises on the front face of a base 21, and the semi- 
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conductor wafer 30 can be adsorbed. In addition, althougli the acyclic type was shown by a 
diagram, two or more electrodes 22 for electrostatic adsorption can be laid underground 
into a base 21, and it can also consider as the bipolar type it was made to impress an 
electrical potential difference to each inter-electrode one. Moreover, by impressing high- 
frequency voltage 26 between the electrode 23 for plasma generating, and the up 
electrode 24, the plasma is generated between two electrodes and etching, CVD 
processing, etc. of the semi-conductor wafer 30 can be performed. 
[0031] The nature sintered compact of alumimium nitride which accomplishes the above- 
mentioned base 21 uses the thing of the same high grade as said example, or the thing 
containing sintering acid. Moreover, it is the same as that of said example also about the 
manufacture approach of the electrostatic chuck 20. 

[0032] Furthermore, the thing of W, Mo, WC, TiC, and TIN which consists 50 - 99 % of the 
weight and AIN of a mixture with 1-50 % of the weight in a kind at least is used for the 
electrode 22 for electrostatic adsorption, having made the presentation ratio into the 
above-mentioned range here ~ AIN ~ less than 1 % of the weight ~ or W, Mo, WC, TiC, 
and TiN ~ if a kind exceeds 99 % of the weight at least, or adhesion with a base will 
worsen and AIN will, on the other hand, exceed 50 % of the weight ~ or W, Mo, WC, TiC, 
and TiN ~ resistance becomes it high that a kind is less than 50 % of the weight at least 
too much, and it is because it is unsuitable. Thus, since a current does not flow, in the case 
of the electrode 22 for electrostatic adsorption, it is possible to enlarge resistance 
compared with the case of the exoergic resistor of said example, and it can make [ many ] 
the content of AIN. 

[0033] Moreover, the thing of W, Mo, WC, TiC, and TiN which consists 80 - 99 % of the 
weight and AIN of a mixture with 1 - 20 % of the weight in a kind at least is used for the 
electrode 23 for plasma generating, having made the presentation ratio into the above- 
mentioned range here ~ AIN - less than 1 % of the weight ~ or W, Mo, WC, TiC, and TiN - 
- if a kind exceeds 99 % of the weight at least, or adhesion with a base will worsen and 
AIN will, on the other hand, exceed 20 % of the weight ~ or W, Mo, WC, TiC, and TiN ~ 
resistance becomes it high that a kind is less than 80 % of the weight at least too much, 
and it is because it is unsuitable. Even if there are little W, Mo, WC, TiC, and TIN 
preferably, 1 - 10% of the weight of the range is [ kind ] good in 90 - 99 % of the weight, 
and AIN. 

[0034] In addition, as for the above-mentioned electrode 23 for plasma generating, it is 
desirable to form in the range larger than the semi-conductor wafer 30 to which it sticks. 
This is for generating the plasma over the whole surface of the semi-conductor wafer 30, 
processing the whole surface of the semi-conductor wafer 30, and taking a chip efficiently. 
In this case, although some bases 21 will be put to the plasma, since it has formed with a 
corrosion resistance high nature sintered compact of alumimium nitride which was 
mentioned above, there is no possibility that it may be etched by the plasma. 
[0035] Since these electrodes 22 for electrostatic adsorption and the electrode 23 for 
plasma generating contain AIN, its adhesion with a base 21 is high, and they can prevent a 
possibility that a crack etc. may arise also at the time of long-term use. 
[0036] Moreover, although the above-mentioned example showed the example which 
formed separately the electrode 22 for electrostatic adsorption, and the electrode 23 for 
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plasma generating, it can also serve as both with one electrode. In this case, what is 
necessary is just to consider as the same presentation range as the case of the electrode 
23 for plasma generating. 

[0037] Furthermore, although not illustrated, an exoergic resistor is laid underground into 
the base 21 of the electrostatic chuck 20, and it can make it possible to heat. 
[0038] Although the above example described only the supporting structure of the semi- 
conductor wafer 30, it cannot be overemphasized that this invention is applicable as the 
supporting structure of various wafers, such as a glass substrate for liquid crystal. 
[0039] 

[Effect of the Invention] Even if there are little W, Mo, WC, T\Q and TIN according to this 
invention, a kind in the base which consists of the nature sintered compact of alumimium 
nitride TTius, 90 - 99 % of the weight. By having laid underground the mixture which 
consists AIN of 1 - 10 % of the weight as an exoergic resistor, and having constituted the 
wafer supporting structure, it can prevent that make adhesion of a base and an exoergic 
resistor high and the crack of a base, exfoliation of an exoergic resistor, an open circuit, 
etc. arise also at the time of a rapid temperature up. Therefore, the wafer supporting 
structure of the high performance which can carr/ out a rapid temperature up in 10 
minutes to 600 degrees C can be offered. 

[0040] Even if there are little W, Mo, WC, TiC, and TiN according to this invention, a kind in 
the base which consists of the nature sintered compact of alumimium nitride Moreover, 50 
- 95 % of the weight. By having laid underground the mixture which consists AIN of 5 - 50 
% of the weight as an electrode for electrostatic adsorption, and having constituted the 
wafer supporting structure, adhesion of a base and the electrode for electrostatic 
adsorption can be made high, the crack of the base at the time of use, exfoliation of the 
electrode for electrostatic adsorption, etc. can be prevented, and it can be used suitably for 
a long period of time. 

[0041] Even if there are little W, Mo, WC, TiC, and TiN according to this invention, a kind in 
the base which consists of the nature sintered compact of alumimium nitride Furthermore, 
80 - 95 % of the weight. By having laid underground the mixture which consists AIN of 5 - 
20 % of the weight as an electrode for plasma generating, and having constituted the 
wafer supporting structure Adhesion of a base and the electrode for plasma generating can 
be made high, the crack of the base at the time of use, exfoliation of the electrode for 
plasma generating, etc. can be prevented, and it can be used suitably for a long period of 
time. 



[Translation done.] 
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original precisely. 

2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (A) and (B) are the sectional views showing the susceptor which is one 
example of the wafer supporting structure of this invention. 

[Drawing 21 It is the sectional view showing the electrostatic chuck which is one example 
of the wafer supporting structure of this invention. 
[Description of Notations] 
10: Susceptor 
11: Base 

12: Exoergic resistor 
13: Lead wire 
20: An electrostatic chuck 
21: Base 

22: The electrode for electrostatic adsorption 
23: The electrode for plasma generating 
24: Up electrode 
30: Semi-conductor wafer 
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g^fiRr^{bT;^^:^^Amj^ife{*CDS^4i5C. W. M 
o. WC. TiC. T i NCD:a>^C< i-^>— ^^9 0-9 
9SS%i. A I 1 — 1 0Sa5^*^e>/cC^ti^^ 

^wsiWt\^xmmvfcct^^tri>. ' 

[0010] W^. ^I^SinftiUrW. Mo. WC. 
TiC, T i Na:)^/<c< i^)— SiA 1 Nicr>tg-^?r 

ffitiscitcj:-:»r. m-mun^'mum^c^^^xm)^^ 
[0011] -tfd^mm-^. »^ 3:/N«}^g^isrM{t 

TJl/5^^AMig£^<*OS<**tc. W. Mo. WC. T 
iC. T i NO^!>/j:< <b45-a*5 0-9 9mS%i. 

A I 1 -5 ommyoij^hti^U'^^^^nmmm'm, 
mtLxmMi^tcct^^WLtr^. 
[0012] $ h^c:^^mt. ^ x/^figft^g^srr^ 
{triVs^^AKjgli^i^cDSft^tc. w. Mo. WC. 

TiC. T i Ncr)ii>^c< i4>-§?:8 0-9 9fiM% 



(3) 
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[0013] ip-^. wmmmmmm^^'yX'^^^m 
m^'o\.^xi>^m&tfii^tmm^w. mo. wc. n 

CO 0 1 4] 

[0 0 15]^1 <A) 1 0«.- ^{bT 10 

j^'J ASJlfeSft^tP ^^c-BS* 1 1 ^ifC^tmiKW 1 

tm 1 3 ^mm Lx^mi^^ ^^ 3 o ^mm lx^^^ 
[0016] ±tB^^$ 1 1 ^^^^{tT;^^ asj^ 

Wt^^'^^^fc^^C^ S i CD^WM^ 1 5 0 0 p p m 
l^XTs i?^L<{J 1 0 0 0 p pmJWTir^Ci^sS^^ 
?^tC-^CDffi(D:^:^iBJiL/rNa. Ca, F em 
CD^ft^2 0 0 0 p prnJar^-r^C t^S^Lt^e S 30 

[00 17]7S:*5. Sifl 0^^*r^{br;V5-^AM 

CaO. SrO. B a 0^©j^KI#^2 aiSjc^^fb 

Y, o. , Er^ O3 . Yb. o. m<Dmw0m 
ms amTt^im^o. 5'^2omm%<Dm^xmm 

^0. 0 0 i^imm%mmc^xmn^ii:^ctKj: 

^xm&^^l 8 0-2 5 OW/m • K^T'Wi?)/c«> 40 

[0018] ^S^tatf 1 2»W. Mo. WC. 

Ti C. T iNCO^tK t i^—m^Q 0-^9 QmM%^ 

comm^±^mm^cmmLfc<o\t. w. mo. wc. t 

i C, T i N<D^prj:< th—mi^9 omM%y^mi>->ltfc 

mim:^:k^<rj:K^r^xmtfimh^^mtrj:r^^ mttf 
u^m^i^mf^ti-r. itttw. mo. wc. tic. 

T i N©4>^i:< <b^>— 9SM%^m^Z'^^fc{t 50 
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A 1 N^lSS^^aSTfe-Si^J^fSttl 2iSft 1 
l<0^^ifiSrFT^fcit>X$>^. S^L/<tt. W. M 
o. WC TiC, T i N<0^i>^C< i4>— §*5 9 3 — 9 

[0 0 19] C<DJ:'^(^. ^mmf^l 2^^A 1 

[oo2o]^m^<DV"^y'^io^w^r^(^\i. ¥ 

im^l. 2 nmm&X. i^-:>^mtOXS i^l 

0 0 0 p P mJ^T, 0^ L<«500pp mJeiTO^H 

x^tm^9 9%i^:x±<DA 1 N^*«:.'>'>r>^-*jJ:c/ 
^co^^mmm^Lxmm^^i^ft^t. K^'^-r^u 

a (BET) ;&S2m'ygJK(±cDW. Mo. WC. T i 
C. T i N<D'J>rj:< t i^—mcom^tA 1 Nt&^^S^ 

[0 0 2 1 ] ^Ur. ±MmmSiW\2±,^^^<D^ 
y-^^'- h^aJlL/T5 0 k g/cm* CDE^-CE* 

m^mm^mh. gg^fig^zooo-cnecos^sH^ 

CD$WS?5^ 1 0 0 0 p p mJyT©mT>'U5 AMi^ 

m)^mm i 2 <h v - fi^ i a i^z^si^^i. m^u 

5? ^ X@€:/M.T V - Ki^ 1 3 ^J^-T^M^^^ n 
[0 0 2 2 ] ^c4cJ. ^I^SSift 1 2CD*^^E^PJ^^•^- 

tf^X^^^ -^fc. m\ (B) ^cn^-r cfc^tc. 

1 2^^MtC}^^r^Ci^cj:^TS£Jx®^fi<li^-r 

[0 0 2 3 ] CC-C: ^Sta^l 2<DW®iLT. ¥ 
1 . 0 meqCDW. Mo, WC. T i C. T i N 
3E&^i. ^^©Sl. 2 MmCOA 1 N«&^«r*fHiL. ^ 
l ^c5^TS9'^~C^''-Jl^5>'l-S^L/rca. 

^jr-S cf: ^ tc^.S6ift^ 1 2 ^miULfc. 

[0 0 2 4 ] #e)n/c1^•fe:7'^ i.o^*tLT. i sov 
6 6 0 o'c^r-cD^i^^i 0:&tcr?f ^mii^jaT";:^ h 

^1 0 0t^■^^7i^^0iiL/c^. ^ffifaftl 2(DK^ 

fc. ^m:3:m 1 ^TTi-rm ^x$>^o 

[ 0 0 2 5 ] ^ 1 <Dm^<i: 0 , ^mS&mi^ l 2ctiCDA 1 
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(D\t. mi (B) tC^fcfc^&C^f&^Kftl 2?r^®i 
[0 0 2 6 1 Ctlb^nL. ^mfvi^l 2^<DA 1 N* 



[002 7 } 



N o 














* I 


W 100 AIS 0 


1 2 


1 




2 


ff M AlH 1 


1 2 


1 




3 


V K A15 5 


1 4 


1 


A» 


4 


I 30 Aia 10 


1 2 


3 


Bkftf- 


♦ 5 


i 87 A15 13 


1 2 


8 




* 6 


I B4 AIN 16 


1 4 




* 7 


lo 100 AIN 0 


I 2 


1 




B 


Va 99 Alir 1 


1 2 


1 




9 


Mo 95 kin 5 


1 4 


1 




10 


Ho 90 A IV 10 


1 2 


3 


An 


*11 


Ho 87 Atir 13 


1 2 


9 




♦ 12 


VC 100 kin 0 


1 8 


\ 




13 


lie 99 AIH 1 


1 8 


I 




U 


tC 95 AlK 5 


Z 2 


I 


&» 


15 


VC 90 All 10 


1 8 


3 




*16 


ffC 87 AIN 13 


1 8 


9 




*17 


TIN 100 AIM 0 


2 0 


1 




18 


TiK 99 AIN 1 


2 0 


1 




19 


TiN 95 AlH 5 


2 4 


1 




• 20 


TIN 90 A18 10 


2 0 


3 




♦ Zl 


TIN 87 AIN 13 


2 0 


9 





[002 8 ] yctC, ^:^flDfScD^^?:gfe?g-r -Sc 
[002 9 ] a2 ^C^f 2^ ^ 2 0 ^itT)V 

5-^AM;^ftM©St*2 1 *CCfim®#fflm@2 2 
<!::/^Xv^fflm@2 3€rSIS:l.. 40 

[003 0]-^ Ur . ±iBll^?R#«^2 2 iij^^i* 

'^?:Il>^^3 oratc^2 s^Epjfjn-rntf. s«:2 Komm 

iC#^lP:t^*5^Dr^{$':7 X /^ 3 0 S C i 

tcS1Kco#m®#ffl^®2 2^SSUr. smsrB^&cm. 

/c. :?'^X-7^^m@2 3 i±a5m@2 4raccji5Mlig 
iaE2 6 ^EnSDT^ C t J:oTM^@ra«:y^ 

¥^tt:^x>'^3 0(Di5r5^>^-^CVDi5S 50 



[0 0 3 1 ] ±MdMW2 \ ^^'rmtT)\^^=^oj>.mm 
[0 0 3 2] ^e>tc, ww&mmw^2 2\t. w. M 

o. WC. TiC, T i NCDi!>^c< ffi^S 0—9 

iNi^imM%^m^XittW. Mo. WC. TiC, T 
X^tW. Mo. WC. TiC. T iN<D^ptj:< t^—m 



C5) 



[0 0 3 3 ] ittc. y'^yx^^^mmmzs^t. w. m 

o. WC. TiC. T i NCr)^^C< i fe— 0 — 9 

Qms%tA I 1 --2 omm%t(Dm^#ti'^ts:^ 

1 N*nSi%*Sl3&^XtJW. Mo. WC. TiC, T 

X\tW, Mo. WC. TiC. T iN<DC}>t^<^h—m 

mx$>^fc^X^^. SfSL<tiW. Mo. WC. Ti 
C. T iN(Ofi>rj:< ti^—m^Q 0-^-9 9mM%t A \ 

[0 0 3 4] j^jTfc. ±m^'7X'^^m^^2 3 \:^m.m 

[0 0 3 5] cne>iD#^?RSffl^2 2 ir^7X-7% 
^Se2 3ttA 1 N^^^t?t^^/c^s?>. Stt2 1 £CD 

[0 0 3 6 ] ^/t, ±t^tfe«?]'Cfc3:#li®^«m@2 2 30 
i:/^Xv^^^@2 3^j3iJ^tC3fg^U/cm^L//c 

:/5X-7^^m@2 3 0it-&<t|^Dffl^®Hi'r 

[0 0 3 7] a^Lrtv>^ti;J>5^ H^^^ ^ ^ 

2 0 CDmW2 1 *K:^^!S^^S^UTj[ffl^'e|f^ J: 

[0 0 3 8] &.±<Dmnm'v^t^mi^^ 3 0 cd^j^ 

^CDS^g^ ^ CD«}^^ t L X:^Bm^Mm'C # ^ C 40 
[0 0 3 9 ] 
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^^ASg£^3EP6ffi^S**tC, W. Mo. WC. T 
iC. T i N<0'prj:<t^—m^9 0-^9 9mM%t. 
Al 1 - 1 OmMVoii'^^^^U^'t^mMVii^t 

*E*±'C#'5o ^<ofc^. 6 0 o^cis-ci o^r^^ 
[0 04 0] ^/c, .^^B^tcintf. mitTJi^^^^^M. 

W. Mo. WC. TiC. 
T i N<0^rj:< th—m^S 0^9 5mM%t. AIN 
:&5-5 0mg%3&^6^C'2)il^=l:^mK^ffi^®iL 

fic^m-r^ctifix^i. * 
[0 04 1 ] ?e)Cc. ^mm^^^tiu. mitTJi'^^^ 

AMj^«=*'^^^S^**^^ W. Mo. WC. Ti 
C, T i Ncr)/i>j5:< ife— S^8 0-9 5SS%iv A 
1 N^5~2 0SS%3&^^?'j:Sg'&ft^:^^^'^^ffl 

[^1] (A) (B) {t:^m^<o^ :^>^^^m^m<o—m 

I0:1f-fe::^^ 
1 1 : S» 

1 2 : ^mmKW 

1 3 : V - Fi^ 

2 0 : P^^i- ^ 
2 1 : Sf* 

2 2 : 

2 3 : ^'^Xv^^ffil 
24 :±aJmS 

3 0 :i^^^^^'i7x/^ 
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